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Abstract

Accurate and rapid location of radiation sources is an important problem in the application fields
of reconnaissance, early warming, monitoring and replenishment. Due to its small target and low
cost, UAV plays an important role in information acquisition in practical applications. Using UAV
group to passively locate fixed targets at sea can greatly improve the ability of reconnaissance, sur-
veillance and replenishment of targets at sea. Duel-machine time-difference-frequency-difference
positioning system has attracted much attention because of its simple structure and high posi-
tioning accuracy. In this paper, based on the equation of time difference and frequency difference,
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a positioning model is established to estimate the target position, and a search method is used to
solve the positioning model.

Keywords

Radiation Source, UAV Group, Passive Location, Time Difference-Frequency Difference

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

FERRZAR MR L, BT IR N E . U R AR IR AT R, BRSO RIS S
fESSEE Mg, WIHESOTALE, SRS IR . ERTOIERSH, MECEN LR
NRBER o ARSI 85 75 ) MR S A 5, R O R SRR ) 58 W] LA A I8 R AN S I 5E 2 [ 1] o
TN BA ENAE RS . AR, Rl EsRI e sy, DIt AA BB AL R 3o I 22022
A 8 SR OV B AL AR I 10 57, HIERG e AL LB — I 22 s AR 22 e A LA R . A e 2 1)
R o BEXTEEJE AHUREE AL AERGRE i 7R, DA BB R BE I 7 2 42 I 1K) Chen 5E3%[2] ZRENZEGE[3]
55, ASCULRAREGIEAT R IGE,  E SEX TENNUREE A IR AT 70, iy I 2 A AR B R B K
H, AT A RVE I, PR BORAR S 5 BRSO R BN SOk R TR R, 45 BN 2 AR RS
fETHE H b, BEAT AR

2. &R

NT EETINEAEE L E LI, S APIZETEANNT o BBAE— MR AT, R3E 2 42
T AL E . AT LA R REE R H AR IG5, HiEfadEE, JFatrefimz: &
JaiE— B RAE 2 R AHLUATHLBII SR, nfmxd 2 280 AWLRINTIZEREAT LA, 45 H e APLR B A
JUATRG RS, SEINE 48 SR A BB B 52 7 o 7 2B R R i 3217 SR (1 52 i LIS AL R 2 RREAOD ) 155 0
o HREREIRAEZEIK, FrUGRSHESE R L, FRR e 2K, TAN TER
NEME, WATPUETE R — A K .

1) fEHHEGES AR

Wz AL RGP AR TE AR R SRS 5 A U0l

L(t)=g-s(t-7)e'* ' +n (t), i=12,---,m (2-1)

o (t) 25 i B ANUFIE B8 IR, s(t) RRIER S8 t 2RI, « RAE S
BTN | OERAEIRIEIR, o RS SIEBITAN | (GRS R, 2B SRR
FRSAE, n(U) R R A

2) TR

r(t) 5 1, (t) EASCHI B 53] (CAF)E LA,

400 %

CAF(z, f,)=[ K (t)r,(t-7)edt, (2-2)

FOE X R ¢ 5 fy B2 PS5 R 22 500072, S. Stein IE B T FLBOR of 207 2 I 22 40078 S 4001

DOI: 10.12677/m0s.2023.122072 764 e RSE TR


https://doi.org/10.12677/mos.2023.122072
http://creativecommons.org/licenses/by/4.0/

W %

KA it
3) BRI B KR 5 [4]
B85 5 1 () AU, (t) WmE KA T, 845 5 1 (n) R (n) uf

N

=}

51 (1) il (1) (B HCRREFF S,

B,
h(n)=r(nT,) (29

rz(n):rz(nTS)’
b, TONRAERE], X RIRAESRA f, n AR BT EECRFET S, 0<n< N, N ARHKE
T X 9 B O B, N g TE B AR X(2-1) TP (5 SO R 25011 58 S0, BHCRFEE 5 (1) Ay (1)

TS R 6 50T L S
xmm0=iqmmm—mpﬂﬁﬂ (2-4)

Hrp, A BHn Mn . 2RO IE - M2 EBHR f MEBCRERF S, HaXAKXc=nT M

fy =n; /NT -
4) FERLRZE M LT RRE
SENLRZESE HAMLE (X, y) R, AT BRI OC R, W BLE L — AN “ERLRZER L

fIFBE(GDOP)” , I FRER:
YR GDOP(X,y):,laf+a§ 0

3. AR R KRE
3.1 BSHERNENRESLTE

[t T PR KB WA G B AT, T DLABKR R LT, ol T B R 5 0K, AR
AT BN |, DL xoy . [ 1 4 HIGE ABLBE A IR S, R R, isehs
R U1 2 50 A WL 0 P, (~120341,110074,12000) A1l P, (68625,131345,12000) , 1 2 37 1

AR R, BERITRALE A Q(X,y,0) » FFEIWIAS t %I AL HARIIAL B R

P,(68625,131345,12000)

®

974,12000)

%/ “u
0(x,y,0)

Figure 1. Relationship between aircraft and target position
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Figure 2. 3D TDOA result display
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Figure 3. Target location under the cooperation of two UAVs
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Figure 4. Maneuver speed direction of two UAVs under cooperation
B 4. AEREANBETEBBIH SRR T515)

4. gL 5

ARSCHETT T RN Lo FETE e AL A, € 1 AN TDOA/FDOA K& e BA iy, IS~
T SRR S BRI SR S5 R HERA I, W OA SRR, W 2% K Es AR e A
HURE S € LAY B EL R 2 o 0 TR i ik i 152 1 o (L AN SR PR TS, RSO V2 Bt (3t 5

g, i EERRCR B LA T AT IR, DRSS TR AR

TS, M I R T ZEZE AT R, PO, SRR

=, ERRIEAEEIIN . BEAMTEIOETR T, AT BT BRI A AT A, RIS
5 A IE HARE AT R A AT T

SE 3k
[11  ZRERE. 5T 02502 1) 2 0l ToJR & A 5 BRI SLVERT X [D]: [ L2008 0. % e 7R K2, 2015.
[21 #AESS, xREE. B TOUR E A R S5 [M]. T T B R R & R AL, 20109.

[3] Stein, S. (1981) Algorithm for Ambiguity Function Processing. IEEE Transactions on Acoustics, Speech, and Signal
Processing, ASSP-29, 588-599. https://doi.org/10.1109/TASSP.1981.1163621

[4]  PobkAR. EARSRS DR TG E O (A4 22 i 1+ [D]: [ 152000 30]. v P9 FRHCR S, 2017.

DOI: 10.12677/mo0s.2023.122072

769 e RSE TR

m


https://doi.org/10.12677/mos.2023.122072
https://doi.org/10.1109/TASSP.1981.1163621

	双机海上无源定位算法与路径的数学模型研究
	摘  要
	关键词
	Research on Algorithm and Mathematical Model of Dual-Robot Passive Location
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	3. 建立模型及求解
	3.1. 态势图及时差频差方程
	3.2. 时差频差的联合估计
	3.3. 定位模型与算法
	3.4. 无人机路径优化

	4. 结论与改进
	参考文献

